Penelitian ini bertujuan untuk mempelajari tingkat kejadian kawin berulang pada ternak sapi perah di daerah tropis. Penelitian ini merupakan studi awal yang dilaksanakan di Kabupaten Sinjai, Indonesia. Sebanyak 82 ekor ternak sapi perah pada lima kelompok tani/ternak digunakan dalam penelitian ini. Sebanyak 75,6% dari 82 ternak sapi perah mengalami kebuntingan setelah beberapa kali dilakukan inseminasi buatan (IB). Tingkat kejadian kawin berulang pada daerah ini sangat tinggi (62%). IB pertama setelah melahirkan, angka konsepsi pada IB pertama, dan jarak antara melahirkan dan kembali bunting adalah 62,5±15,2 hari, 0%, dan 202,8±150,0 hari. Hasil penelitian menunjukkan bahwa tidak terdapat perbedaan yang nyata antara ternak yang kawin berulang dan yang normal terhadap IB pertama setelah melahirkan (60,4±15,2 hari vs 68,3±28,6 hari). Namun demikian, ternak sapi perah dengan fertilitas normal hanya membutuhkan 123,3±52,9 hari untuk kembali bunting dan 2,4±0,8 kali inseminasi per kebuntingan, sedangkan ternak kawin berulang membutuhkan lebih banyak waktu (222,9±134,1 hari) untuk kembali bunting dan inseminasi per kebuntingan (4,8±0,9 kali). Sebagai kesimpulan adalah bahwa penampilan reproduksi ternak kawin berulang sangat rendah sehingga menurunkan penampilan reproduksi ternak secara keseluruhan.
INTRODUCTION
One of the important reproductive disorders in dairy cattle is repeat breeding, in which, high incidence of this reproductive disorder resulting in economic loss in dairy herds (Katagiri & Takahashi, 2004) . The incidences of repeat breeding have been reported vary in several studies, ranging from 5% to 30% (Bulman & Lamming, 1978; Bartlett et al., 1986; Bage et al., 2002; Moss et al., 2002; Yusuf et al., 2010a) . Causes of this repeat breeding are usually unclear, but probably include environmental, management, and animal factors (Katagiri & Takahashi, 2004) . For example, there have been changes in animal's environment, e.g. the genetic potential for milk yield has improved, the herd size of dairy farms has been expanding, the housing system of dairy cattle has been changing from tie stall to free stall, and total mixed ratio (TMR) feeding systems have become widespread (Nakada, 2006) . However, it is not clear whether the animals have adapted adequately to these environmental changes. These all are subsequently affecting the reproductive efficiency in dairy cattle.
Likewise, climate factor, for example, during summer and tropical condition there was a reduction in fertilization rate (Sartori et al., 2002) . This detrimental effect is augmented by increased heat stress in lactating cows. Reduction in fertilization rate during heat stress appear to be due to an oocyte problem (Britt, 1994) based on the finding of numerous accessory sperm in the zona pellucida of unfertilized ova (Sartori et al., 2002) , resulting in an increased number of services per conception (Macmillan et al., 1996; Roche et al., 2000; Royal et al., 2000; Lucy, 2001) . Consequently, the incidence of repeat breeding should have increased (Dochi et al., 2008; Yusuf et al., 2010a) . To our knowledge, most reports of repeat breeding in dairy cows based on subtropical condition, but lacked information regarding the incidence of repeat breeding in tropical condition. Therefore, the objective of this study was to investigate the incidence of repeat breeding in dairy cows under tropical condition.
MATERIALS AND METHODS

Data Collection, Animal and Herd Management
This study was conducted in Sinjai Regency; south-eastern South Sulawesi Province, Indonesia during a period of two months (October-November 2010). All data included reproductive performance such as days in milk (DIM) at first AI, First AI conception rate (FAICR), number of days from calving to conception, and number of services per conception (S/C) were collected from the farmers and inseminators with the help of a questionnaire. A total of 82 Holstein Friesian lactating cows (randomized sampling at approximately 35% of the total population) with parities one to three from five dairy farmer groups were used in the present study. In order to meet the tropical condition, all cows' reproductive parameters were calculated based on the condition of animals throughout the year. Cows were raised with small holder dairy farmers system. All herds were housed in tie-stall barns with concrete floor. The herd size ranged from 3-25 animals. Feedstuffs consisted of natural grass or king grass, rice straw, concentrate, and irregularly mineral supplements due to limitation of farmer's understanding. In all herds, no estrus/ovulation synchronization programs were used. Animals were artificially inseminated approximately within 12 h by inseminator after detection of estrus by the owners using frozen/thawed semen of proven sires.
Definition of Repeat Breeder and
Reproductive Performance
A repeat breeder was defined as an animal which did not become pregnant after three inseminations, despite no clinically detectable reproductive disorders (Yusuf et al., 2010a) , otherwise, animals conceived within three inseminations were considered normal fertility (Yusuf et al., 2010b) . The following reproductive end points were used to characterize reproductive performance: 1) DIM at first AI: number of days from calving to first AI; 2) first AI conception rate (FAICR): number of cows that conceived at first AI, divided by number of cows which received first AI; 3) calving to conception interval: number of days from calving to conception; and 4) S/C.
Statistical Analyses
Days in milk at first AI, calving to conception interval, and service per conception were analyzed using one-way ANOVA. Chi-square analysis was used to compare first AI conception rate and cows conceived within 350 days postpartum between normal fertility cows and the repeat breeders. All calculations were performed using the statistical package SPSS 12.0 for windows (SPSS Inc., Chicago, IL, USA).
RESULTS AND DISCUSSION
The Incidence of Repeat Breeding in Small Holder Dairy Farmers
Incidences of repeat breeding in lactating dairy cows varied among regions, environments, and management (Yusuf et al., 2010a) . In the present study, under tropical condition and in the small holder dairy farmers system, the incidence of repeat breeding was very high and reached at average of 62% in all herds. In comparison, several studies have reported the incidences of repeat breeding in dairy cows (Table 1) .
Causes of this high incidence of repeat breeding in the present study were yet remain unclear. Future studies are needed to find out the causes, and in turn, conducted necessary treatments in order to improve the reproductive performance in small holder dairy farmers system. Silvia (1994) can contribute to the repeat breeder syndrome, and then it is difficult to make any generalizations as predominant causes. Basically, repeat breeder cows are subject to the same problems of fertilization failure and embryonic mortality (Silvia, 1994) . A more detailed classification of repeat breeding based on pathological and managerial causes: 1) congenital or genetic anatomical defects of genital tracts, 2) congenital, genetic or acquired defects of the ova, spermatozoa or early zygote, 3) infectious or traumatic inflammatory processes, 4) endocrine dysfunction, and 5) managerial and nutritional deficiencies (Roberts, 1986) . Moreover, Katagiri & Takahashi, (2004) stated that causes of infertility in repeat breeder cows are usually unclear, but probably include environmental, management, and animal factors. Therefore, it is important to identify causes of repeat breeding to deal with this problem. The incidence of repeat breeding will be increased by inadequate estrous detection (Heuwieser et al., 1997; Pursley et al., 1998) resulting in errors in timing of insemination in relation to the onset of standing estrus, or insemination of cows not in estrus (Yusuf et al., 2010a) . The other potential factors were also suggested, such as quality of semen and insemination technique (Hallap et al., 2006; Morrel, 2006) , uterine and/or cervical/vaginal infections (Moss et al., 2002) , endocrine disorders (Gustafsson, 1998; Bage et al., 2002; Lopez-Gatius et al., 2004) , ovulation failures (Kimura et al., 1987; Silvia, 1994) , obstructed oviducts, defective ova, anatomical defects of reproductive tract (Silvia, 1994) , and early embryonic death (Gustafsson, 1998; Bage et al., 2002) . For generally animal factors, Yusuf et al. (2010a) reported that lower parity, abnormal resumption of postpartum ovarian cycles, and shorter days in milk at first AI were the risk factors for repeat breeding. Furthermore, increased capability of milk production has been associated with a reduced of fertility in lactating dairy cows (Butler, 2000) , through changes in reproductive physiology (Wilbank et al., 2006) , resulting in an increased number of S/C (Macmillan et al., 1996; Roche et al., 2000; Royal et al., 2000; Lucy, 2001 ).
Reproductive Performance of Dairy Cows in Five Farmer Groups
The proportion of cows conceived within 350 d postpartum of a total of 82 cows in five commercial dairy farmer groups, was 75.6%. Days in milk at first AI, first AI conception rate, and calving to conception interval were 62.5±19.3 d, 0%, 202.8±150.0 d, respectively (Table 2) .
Days in milk at first AI of the 82 cows involved in the current study seemed comparable with previous studies (Lamming & Darwash, 1998; Lopez-Gatius, 2003; Santos et al., 2004; Yusuf et al., 2010a) . However, first AI conception rate and calving to conception interval showed much lower. This was probably caused by heat stress due to the hot humid weather in tropical condition, resulting in lower first AI conception rate and longer calving to conception interval. Cows suffering from heat stress had a lower oocyte quality (Sartori et al., 2002; Leroy et al., 2008) , reduced duration and intensity of estrus, altered follicular development, and impaired embryonic development (Jordan, 2003) , higher incidence of abnormal resumption of postpartum ovarian cycles, lower heat detection rate, lower first AI conception rate, and lower pregnancy rate (Kornmatitsuk et al., 2008) . Therefore, in future, prevention of reproductive disorders such as repeat breeding will be required for both reproductive efficiency and animal welfare (Nakada, 2006) .
CONCLUSION
There was a high incidence of repeat breeding in small holder dairy system under tropical condition, thus reduced reproductive performance.
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